All-to-All Routing and Coloring in Weighted Trees of Rings by Beauquier, Bruno et al.
All-to-All Routing and Coloring in Weighted Trees of
Rings
Bruno Beauquier, Ste´phane Pe´rennes, David To´th
To cite this version:
Bruno Beauquier, Ste´phane Pe´rennes, David To´th. All-to-All Routing and Coloring in
Weighted Trees of Rings. RR-3700, INRIA. 1999. <inria-00072968>
HAL Id: inria-00072968
https://hal.inria.fr/inria-00072968
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
IS
SN
 0
24
9-
63
99
ap por t  

de  r ech er ch e 
THÈME 1
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
All-to-All Routing and Coloring
in Weighted Trees of Rings
Bruno Beauquier — Stéphane Pérennes — David Tóth
N° 3700
Juin 1999
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)
Téléphone : 04 92 38 77 77 - International : +33 4 92 38 77 77 — Fax : 04 92 38 77 65 - International : +33 4 92 38 77 65
 	
 ﬁﬀﬃﬂ "!
$# %& '	%(ﬀ*)+!,%(%(-."/01"-
2435678249;:<5,=>5,?@9A3CBEDGF>HJILKMN:O69PQIL39L669ARSBEDNTS:;U>?@VXWY<HZMX[
\^]_`babc
dfe(ghiajlkmﬁa nQhiohpn_`bah
qNrsutpanwv;xysLsAz
e&jlz{z<slrin(|{a
ra}~]ar~}~]{a<,;lduk{ycŁlŁAŁdcJzjuAah
	{lli~ ¡£¢¥¤L¦u§
¨h(juCk{|yra}£na|lr~juz{]sl©n~juy{a|ﬁª«rsl`¬n]{a¡k{{yslSsuª,riy{Ah­;®(]{¨}~]
yLniarhia} nGnp®¯s©Lonp®°s"±jn¯`bsLhpn²sA{aQs;|{al­;h k}~]³ni]jun°ju;onp®¯s"s;|{ah°juraQ} sA{{a} niaJ|b©LobamjA}£nx±o
np®°sﬁaJ|la´µ|{yh¶tpslyLn
zjuni]h·"¸¹ni]{¨h
zjuz<arJ­º®°a4}slhiy|{arh o;`b`ba nri¨}|{±ra} nia|EniraaJhwslª²r±{LhQ®(±ni]
®°ayl]Lna|b{s|aJh·
iu»@¢¥¤;¦
ª«sAr¯j®°ayl]LniaJ||ylr~juz{]¨h²j"}slxyx±aJ}£n±sAsuª>|yriaJ}£na|bzjuni]hw¼¶|yzjn]h~½£­
hik}~]ni]jun	ª«sAr,aJjl}~]slr~|ara|zOjuyr	slªO{s|aJh¯¾@¿ÁÀuÂ ¿<ÃÄº®(Ån]rahiz<a}£n±ÆAa¯®°ayl]Ln~h>ÇQÀ¯ju|Ç(Ãl­n]{ara^jura
Ç
À
Ç
Ã
|±zOjni]Oh¼«z<sAhhi±©{xyoﬁsunQ|¨hpn±O}£n~½^ª«risA`È¿
À
nis¿
Ã
·°ÉÊsuniyÆjna|C©;o³ni]aÌË4ÍuÎ
Ï±¤L¦l¶Ð³Ñ"¢
Î
¢¨§£¢¶¤
Ò
»ÏÓ¢ ÔOÏyiÕA¢¥¤L¦
¼«ÖØ×¡ÉE½(nia}~]{slxyslAoﬁyEjuxyxÅ´µslzny}juxÙa np®°slrÚ;h­{®°a"hpnk|oni]{az{rsl©{xya`ÛsuªÜ|y{ﬁj
rslk{niy{S®(]{y}~]Ì}ju©Oa} slxyslra|©;oEn]{aª«a®°ah n";k{`©<arsuª(} slxyslr~hhisSni]jun|±zOjni]Oh"suª°ni]aﬁhijl`ba
}slxyslr^jurawjlr} ´µ|¨h¶tpslyAnJ·	Öa¡z{rsÆla&n]jn°ni]yh^`by{±`k{`.;k{`©Oar°slª,}slxyslr~hQ¼«®^jZÆlax±a{un]h~½N¨h¯aJÝLkjux
nsbni]{a`bjum±`k{`Û;k{`©Oar&suªN|yzjn]h(n]jn
h ]jlria¡sA{a"jur~}¼«xysAjA|½£­O`4y{y`b±Þa|SsÆlar&juxyxÙrslkn±{Lh·
\^]a
zrisA©{x±a`È}jlS©Oaaß}±aLnixyoﬁh sAx±ÆAa|¼¶|yzjuni]h°ª«sAk{|Sju|S}slxyslra|½²khi±{}kn&z{rslz<ariniyah·
àÊáLâÁãäå
æ,l
sAzni¨}jlxº{a np®°slrÚh­;ÖØ×¡É+­rslk{niy{­{}slxyslr±{O­L}kn·
ç>èpèpépêJë@é ìíïî&ë@ðZé(ñ£ñ¹ëðwç,òºóõôöJ÷(êuø£ù@íïúZ÷8ø£î
û{ü~ýü~þïþïépþ;ç	þïß£ø£ý@í ë@ðZ÷(ù>ü~îZì
ç	ý@èðZí ëépè¹ë@úZý@épù ¨ôJûuç,ç 	


ðJíïùÁø£ý&ðü~ùuépé î
êü~ý¶ë@íÓü~þïþ öQùúZêJêlø£ý«ë@é ìö&ë@ðZéNç	ô


íïî&ëðZé±ý@ü~÷(éÁø£ý&øë@ðZéﬀý@épîZèðﬂﬁﬃ¥ùý@ü~épþïíêZý¶ø@épè¹ë
 "!#$#%ﬂ&('*),+-.'*!&0/1 23!4	'5-567#$8'9&;:=<>-.'*),+1@?A-.BC!4ED8
ü~îZìö&ë@ðZéﬀý@épîZèð0GFG


êZý@øH@épè¹ëJI
:"KﬀLM:

N²ô7OPﬀPûíïùºüQ¶ø£íïî ëÁêZý¶ø¶é è¹ëM>í ë@ð^ëðZéNòFG,ô^ü~îJì&ë@ðZéR	îZí S épý¶ùí ë¥ö(øTF	íïèpé	ﬁ¶ôø£êZðZíÓüGç,î ë@íïêlø£þïíïùG *U ô^þÓüuø£ýüë@ø£ý«ö(,
V
ﬁ¥÷&ü~íïþ.W=XHYZ[\7]T^.Y_`H[a[(bc_Z=def_Hghﬂ`H\3_=^ﬃi_Z_\\3_7jklﬂb\ZmbH`=^.nZ(
o


épèµðZîJíïèiü~þGR	îJí S é ý¶ùí ë¥öbøpÁúZìZü~êlépù¶ërq<ý@épùé ü~ý¶èµðCìJø£îZés>ðZíïþïétSíïùí ë@íïîZßuF¥ç üë&ôø£êZðZíÓü"ç,î ëíïêuø£þïíïùr
V
ﬁ¨÷&ü~íïþ.W
f3]vjH`lwm`fhx^*yrwm_=^*h[(
³	""% ﬁ,b% # 
ﬀC-. %(-¬"!
	C!	%(-.ﬀp%( ﬁﬀ(!(-
 
    Í ﬁﬀ iﬂﬃ Í ¤O¤< Í »lÕ aJhpn¡k{ Arjlz{]{a"sl´µslr±aLnig"sA©niaLkzjur
x! k{±sA|" ju{ajuk{mÁ­
ÝLk{Ùhﬁ ±Lniarhia} niaAn&|akm;´$#u´µ|{akm³aCjlkz{xykh(kChisl`b`ba nJ­|a
niax±xya"h sAr na
ÝLk{a|akmChisl`b`ba n~h(h sALn
raxyygh&zOjurQam{jl}£na`baLnw|{akmE}~]{a`4yh
jur&% na ´¹|yh¶tpslyLnh·&×wjlh
} ar~juzzOsAr nJ­{sAkhw}slhi¨|grslhQ|ah
jlri©riaJh4|' jl{{ajlkmÌslryaLnigJhh o;`bg nri¨ÝLk{ahbjZÆlaJ}|{ahhisl`b`ba nhbz<slO|grgh·   i» Í ¦L z<slk{rk
Arjlz{]{awslr±aAngQz<sl|{grgQah n(k{{a¡} sAx±xya} niyslﬁ|a¡}~]{a`4yh°slryaLnigJh­Lniax±xya¡ÝAkawz<slk{r°nslkn(} sAk{z{xya
|a
hisl`b`ba n~h"¾@¿ À Â ¿ Ã Ä°|{az<sl¨|{hQrahiz<a}£nÅª¶hQÇ À anwÇ Ã ­<axyxya} sALniyaLnQÇ À Ç Ã }~]{a`byh¼¶gÆAaLnik{ax±xya`baAn
|{yh niy}£n~h½4jlx±x¨juLn4|{aC¿ À Ælar~h¿ Ã · ÉSsun±ÆAgh4zjur4x¨jEna}~]{{sAx±sAlya|aC`kxÅn±z{xya m{jllaCa xysllk{ak{rh
|' sA|a¡ÖØ×
É ¼lË4ÍuÎ Ï±¤L¦l¶Ð)(¶Ñ"¢ Î ¢¨§£¢¶¤ Ò »ÏÅ@¢ Ô<Ï±iÕA¢¥¤;¦ ½(|juh^xyah^rghiajlkmnisAkn ´µslznyÝLk{aJh­slkh^gnik´
|{±sAhxya³z{rsl©{xy_`baﬁ|a³nirslk{ÆAark{ rslkn~juAa4ank{aﬁ} sAx±sArjuniysl`4y{y`juxyaﬁ|ah}~]{a`byh­NjZÆAa}4xyj
}slLnir~juyLniaCÝAkaS|{akm8}~]a`b±Oh4|{aCx¨j`*%`baS}slk{xyakrbhislLnjur~}£´¹|¨h«tpsA±Lnh·,+Qslkhb`bslLnrisAhÝLk{a
xyab{sl`©{ra`by{±`k{` |{ab}slk{xyakrhb¼«xysllk{ak{rh¡|" slO|aJ½wz<slk{r¡k{{a³hislxykn±sA ah ngLjuxNjuk{sl`©{ra
`jum;y`k`|a4}~]{a`byhQÝLk{,zjlr n~julaLn&k{Ejur~}³¼¶}~]OjurlaJ½ ­zjlri`b>nislkOh&xyah&rslk{njuAah(z<sAhhi±©{xyah·.-Ùa
zrisA©{x±_`baﬁah nrghislxykÌzjlrk{a`bgni]{s|aS} sAhpnrikO}£niyÆlaﬁa nba ß³}jA} al­Na kn±xy¨hijlAn|aJh}ri±ni_riaJh|a
}slk{z<al·
/å
J
ã
10

C
rghiajuk{m³slznyÝLk{aJh­ÖØ×¡É+­rslk{njuAal­} sAx±sArjuniyslÙ­;} sAk{z<al·
 Ï¥Ï (¹µ (
 
Ï¥ÏQ»¢¥¤L¦ Í ¤ ﬂGÏ±u£¢¥¤L¦C¢¥¤ Ë ¢Å¦ÐLµ ﬂ{i~ §" w¢¥¤L¦u§ 
 	
	!,ﬀS
²,  ﬀ  ¡w, 

z{ni¨}hyh4a`bariA±{jlh4jEÚlaonia}~]{slxyslAoy8}sl`b`k{y}jniysl {a np®°slrÚh­z{rsl`b¨h y{ ÆAaro]±A]
hiz<aa|x±s}jux;slr,®(y|{a°jlriaJj&{anp®¯sAriÚh	suª{n]{a²ª«k{nik{ral·  h y{lxya°slzny}jux;®°jZÆAaxya{lni]"hik{z{z<slrinh,r~jniaJh>slª
A±Lju©{±nh>zOar,hia}sl|Ù­J®(]y}~]±nk{rhik{z{z<slrin	`kxÅn±z{xya^}~]ju{ax¨hÙsuªOÆlsl¨} aA­J|jnjwju|"ÆL¨|asyc­;c·
ÉÊk{xÅn±zx±a(x¨jlhiar,©OaJju`h,ni]Ojn²jura°z{risAzjuLjna|sÆAar	ni]{a(hju`ba°Ü©OarNslb|¨hpn±} nNslzny}jux®^jZÆlaxyauni]Oh
}ju±}riaJjlhia&n]{yh(}juzjA} ±npoaÆAa³ª«kr n]{arJ·G\^]{¨h¯¨h(jl}~]±aÆla|ni]{rslk{A] ËbÍÎ  Ï±¤L¦l@ÐbÑ¢ Î ¢¨§£¢¶¤ Ò »Ï (
¢ ÔOÏyiÕA¢¥¤L¦ ¼«sArÌË Ñ Òﬁ½ µ­	©;o zOjurini±niysl{y{Sni]a³slzny}juxG©Oju|®(¨|;n] ±LnisjSLk`©<ar"slª(}~]Oju{{axyh
jl|ﬁjlx±xys®(y{"n]{a
nir~juhi`byhh yslﬁsuª>`k{xÅn±zx±a|{junj4hpnriaJju`h¯}sl}k{rriaAnx±ojlx±sA{"n]{ahijl`4awslzny}jux
ÜO©Oar¯sAﬁ|<ariaAn^}~]ju{ax¨h­A@· al·y­|<ariaAn°®°jZÆAaxya{lni]h·¯¼@\>®°sh nirajl`hGsuªºn]{awhju`baw®°jZÆAaxya{lni]
}ju{sun(©Oarslk{nia|slni]a"hijl`4a
Ü©<arw|k{a
nisax±aJ}£nirsl`jll{ani¨}QyLniariª«araO} al·ï½
 
Ï¥Ï;~Ô<@¢ Í Ï ¼«sAr §£¢¥¤L¦lÏ±ﬀuÐ;£Ô ±cﬂﬁ¥½"} sl`b`k{{¨}jn±sA {a np®°slrÚh¡z{rsÆL¨|a³jlx±x°h sAk{r}a ´¹|ah niyjuniysl
zOjuyrh(®(±ni] a|;´nisl´a|Cnir~juOh zjlriaLnQ}~]ju{ax¨h(ni]Ojn
jlria¨|aAnÅÜOa|Sn]{risAk{l]Ej³®°jZÆAaxya{lni]Êju|Êj
z]Lohiy}jux{zOjni]>·\^]aoba mz{xysl±n²z{]{slnisA{y}(nia}~]{slxyslAo"ª«slr²ni]{aw±`bz{xya`baAn~jn±sAsuªÙ©<suni]³ni]{aQhi®(±n}~]´
y{Ìjl| ni]{aEnir~juhi`byhh ysl8ª«k{} niyslhﬃ Ł­(jl|0`juyAn~juy ni]{a hiyljlx&± sAzni¨}jlx(ª«slr` ni]{rslk{A]
n]{a¡nir~juOh `b¨hihi±sAÙ­;ni];khwjuxyx±s®(y{4`k}~]S]{yl]arQ|{junj4nrjlh `b¨hihiyslﬁr~jnah"¼@h y}a¡ni]{aria¨h({sz{rsu´
]±©{±niyÆla4sÆlari]ajl|Ê|{k{ansC}sl;Ælarhiyslh&nisjl|Êª«rsl`1n]{abaxya} nirsl{¨}ª«sAri`³½£·Ö+jZÆlax±a{un]hw©Oa±{
j³x±y`bÅna|Erahislkr}al­hislxykniyslOh(nisﬁni]{az{rsl©{xya`1suªGaß³} yaLnwrslkn±ﬁju|S®^jZÆlax±a{un]h&jlx±xys}jn±sA
jlria
suªy`4z<slrinjl} a
ª«sAr^ni]{a¡ª«knk{ra"|aÆAaxyslz{`baLn(suª,slzny}juxÁna}~]{{sAx±sAloA·
\^]{aSz{rsl©x±a` ®¯aS} sAhiy|arb]{ara¨hb`bsun±Æjna|8©;o
§ N¢¥! Ð; ﬂ
{anp®¯sAriÚh®(Ån]8ra}slÜAk{r~ju©{xya
®^jZÆlax±a{un]4hiaxya} niyÆla^slz{ni¨}juxOh ®(±n}~]{aJh­A®(Ån]{slk{n²®°jZÆAaxya{lni]b} sALÆAariniarh­®(]{ara&|<ariaLn²h yljlxyh
`jZonir~jZÆlaxsl³ni]{a¡hijl`baw} sA`b`k{{¨}juniyslxy±ÚE¼«©{kn^sl|"ÁaraLn^®°jZÆAaxya{lni]h~½,yAnsj{s|al­juO|
n]{aa m±n¡ª«risA`Ånsl+|<ariaLn
xy±Ú;h­ÙÚAaaz±{ni]ayrslr±A±jlx	®^jZÆlax±a{un]h·v;±O} abslzny}juxxy±{Úh
jlria±]{araLnixyoS©{¨|±ra} niysljlx@­<n]{abz{risA©{xya`1]jlhwy{Ånyjlx±xyoÊ©<aa`bs|axya| ©LoSk{O|±ra} niaJ|Elr~juz]h­
jAhQy#ycl­%$;­cZ&·('Qs®¯aÆlar­OÅn]jAhwhi±O} a©<a}sl`bab} xyajurwni]Ojn
ni]{a4khiaslª¯ju`bz{xyÅÜOar~hQ®(yx±xNjA}£nikOjuxyx±o
`jlÚla²aJjl}~]"©y|yra}£n±sAjux;sAzni¨}jlxAxy±Ú"±Lns
jQzjuyrsuªk{y|yra}£n±sAjuxLxy±{Úh)ycﬂ*µ­ujuO|"]{a} a¯ni]{a^{a®
`bs|axyh¯suªºn]{a
hi±nikjuniyslna|³nisrazriaJh aAn¯slzny}jux<{a np®°slrÚhN©;obhio;`b`4aniry}w|yriaJ}£niaJ|lr~juz]h­;jlh
y+ ­Ùc&$;­>clcµ·
¸¹0ju0juxyxÅ´µslz{ni¨}jux^{anp®¯sAriÚ+sA{aaa|h4nis h ank{z j;k{`©<arslª
}sl`b`k{y}jniyslOh¼@|±zOjni]Oh½
©<a np®°aa lyÆlazOjuyrh¡slª^s;|{ah­,®(±ni] aJjl}~] } sA`b`k{{¨}juniysl+©<ay{Ênir~juOh `b±n niaJ|+sl+sla³zjurini¨}£´
kxyjlrﬁ®^jZÆlaxyauni]>­^jl|Øhis ni]OjnCjlx±x¡} sA`b`k{{¨}juniyslhni]junChi]jura j xy±Ú ]OjZÆla |ÁaraLn®^jZÆla´
xyauni]Oh·Sv;zOaJ} ±ÜO}jlx±xyol­	ni]a³la{ar~juxNz{rsl©x±a`¨h¡ni]{a³ª«slxyx±s®(y{+,.-
yÆla+j } slxyxya}£n±sAslª
i0/ » §£¶§
¾@¿
À
Â21
À
ÄiÂ¾¶¿
Ã
Â21
Ã
ÄiÂﬂ3ﬀ3ﬂ3 Â¾@¿54Â6174AÄi­,} sA{{a} najl}~]¿98°nsn]{a} sArirahizOsA|y{178¯©;o jS|yzjuni]+:;8i­>juO|
jAhihiyljC®^jZÆlax±a{un]ÊnisSajA}~]<:=8i­>h sCn]jn"|yzjn]h®(±ni]ni]{a³hju`bab®^jZÆlaxyauni]|sS{sun"hi]jura4j
xyy{ÚÁ·\^]awsA©tpa} niyÆla
yh¯nis4khiaQn]{a
`4y{y`k{`ÈzOsLhihi±©x±a
;k{`©<ar^suª	®°jZÆAaxya{lni]h·	\^]{¨h^zjlrjl`4aniar
¨h} sAhiy|ariaJ|Ìslªwy`4z<slrinjl} aCy8aÆZjlx±kOjniy{ni]aS}sl`bz<a ni±niyÆla{ahhbsuªwni]{aS®^jZÆlax±a{un] |yÆL¨hi±sA
`k{x±niyz{x±am±{4na}~]{{sAx±sAlo>yc&$&µ·

h k{rÆlaosuª,lr~juz{]n]{asAriani¨}
z{risA©{xya`h^jlhh s} ¨jna|®(±ni]Srslkn±
ySslzny}juxº{anp®¯sAriÚh^}jl©<a¡ª«slk|C±< ﬁ?·
\^]{a+z{rsl©x±a` suª4`4y{y`b±Þ±{0n]{a+;k{`©<arÊslª®^jZÆlaxyauni]Ohﬁ]jAhS©Oaaõz{rsÆla|Ønis0©<a+wq´
}sl`bz{xya naNª«slr>j^Aa{arjlxl} sAx±xya} niysl¡suªraÝLk{aJhpn~h­aÆla±ry{Ah@Óﬂµ·='QaraN®¯a¯} slOh ¨|arÁn]{a
 
Ï¥Ï (ﬂ (
 
Ï¥Ï
}sl`b`k{y}jn±sAﬁz{rs} ahh^yﬁn]{a®¯a±A]Lnia|C}jAh a,ª«sAr°aJjl}~]Cslr~|ara|ﬁzjuyr(suª,{s|ah"¾¶¿>Â61<ÄG®(Ån]Cra ´
hiz<a}£n±ÆAa®¯a±A]Lnh°Ç"¾¶¿>Ä°jl|CÇ"¾1<Äi­OÇ"¾¶¿>Ä@Ç"¾A1<Ä^|yzjuni]h"¼¶zOsLhihiy©{x±o{sunQ|{yh niy}£n£½¯ª«risA`È¿Êns1ﬁ]jZÆAa
ns©Oa&ª«slk{|jl|bjlhh yla|4®°jZÆAaxya{lni]h·

zn±`jlxrahik{xÅn~hª«slrGni]{¨hNz{rsl©{xya` ]jZÆla(©<aaz{rsÆla|y
GîBxUDC0EE
ﬁ    Í »/ »¢¶i¤¤< § 
	u¶Ð
n]{a4k{;®¯a±A]Ana|Ê}jlhia"ª«slr
r±{Lh(ï­,c*µ­Áª«slr¡hisl`ba}juriniahi¨juÊz{rs|k}£n~h *Ny} xyk|y{ﬁ];o;z<ar~} k{©<ah
jl|Ch sA`4a
nslrsl¨|{juxÁ`bahi]{ah­ª«sAr&h sA`4a}sl`bzOsAk{|lr~juz{]Oh ycZ&	ju|ﬁª«slr^nriaah  µ·
¸¹ni]{¨h(zjlzOar^®¯ahislxyÆlawni]{a}jAh a
suª	ni]{a®°ayl]Lna|ﬁhio;`b`4aniry}
|yriaJ}£na|ﬁniraah^slª	r±Ah·,\^]{aJh a
a np®°slrÚ;h(jlria¡yLniarah niy{³hi±O} a¡niraa´xyyÚlahpnrikO}£nikriaJh&jura¡suª¥niaÊkhia|C±Sn]{anaxya} sA`b`k{{¨}juniyslh
y|kOhpnrio<±c*$&Nju|Êa`barly{ﬁv× 'Û¼v;o;}~]{rsl{sAkh&×w±AÅn~jux '&yar~jur~}~]Lo{½¯xys;}juxjurajb{anp®¯sAriÚh(Aa´
arjlx±xyo³} sAhiyh n(suªGv

+G\ ¼@voLO}~]{risA{slkOh

z{ni¨}jux'+G\	®¯sAriÚ{½¯riy{Lh(} sl{a} nia|ﬁnisAlani]{ar·
 
!	%&  ﬁ!,%(-
¸¹bn]{¨hGzjlzOar­L®¯a(`bs|ax<jlbjlx±xLsAzni¨}jlx{{anp®¯sAriÚjAh²j  ²¢Å¦uÐA¹&ﬂ§b@£¢ ﬂu¢Å¦u Í ÔÐ ¾ﬁﬀ4ÂiÇÄi­;n]jn
¨hj |±ra} niaJ|+lr~juz{]ﬂﬀ4­®(Ån]Ì{s|aﬁhia nﬃ¾ﬁﬀÄ¡ju| jur~}h an "¾!ﬀÄ4¼¶hik}~] n]jnÅª"¾#"	Â%$Ä'&( ¾ﬁﬀÄ
n]{a ¾)$<Â*"	Ä+&, "¾!ﬀÄµ½£­ÁnslAa ni]arQ®(±ni]j{sAE{aLjn±ÆAa"±Lnalr~jux>®¯a±A]AnQª«k{}£n±sA ÇsAÊni]ahia nwslª
s;|{ah·	Öawjlx±®^jZohG|asuniaQ©Lo.-n]{a&nsunjlx®°ayl]Ln+/(02143658769AÇ"¾)$OÄsuªN¾ﬁﬀ4ÂiÇÄi­{jl|4ª«slr°ju;o4hik{©hia n
slª	{s|aJh:ﬂ;<ﬃ³¾ﬁﬀÄG®°a"|a Üawn]{a®°ayl]Ln(suª=:ÌjAh^Ç"¾!:¯Ä?>@/BAC1ED^Ç"¾!FlÄ·
GCáEHIKJ

J«åLINM
 
niraa(slªºriy{Ah
¢¨§
Í
¤S»¤ ﬂ¢¥i0µ ﬂ
¦u
Í
ÔÐﬁ ﬀ 
Í
¢¥¤< ﬂ^~iO¶Ð
»¤¢¶¤ÊpQ£¢¥¤L¦u§; ÐA¢ Ð
¢¥¤Oµ~§0 ¯A ²ﬀ  ²¢¥¤
Í
=Z§£(¤Á"¤ÁﬁﬂAN§£» Ð@Ð
Í

Í
¤PA ²³¤<ﬂl §
Í
i.~¤¤Á0 ¹ ﬂ ﬀﬁÕ
Í
@Ï
  ²ﬁ ﬂ¦A( ﬂ¢¨§RQ¢¥¤O,Ô
Í
¶ÐA§TS
U,±Ak{ra4c7,

nriaa
slª	r±Ah·

hio;`4`baniry}(|ylr~juz]¨hNjunik{r~juxyx±oy|kO} a|b©;ojlbk{|yriaJ}£na|4lr~juz{]©;oraz{x¨jl}±{
ajA}~]aJ|la
©;o4np®°sslzzOsLh ±nia
jur~}h·	¸¹n]{¨h¯zOjuz<arJ­L®°aw}slhi¨|ar¯®¯a±A]Ana|³hio;`b`4aniry}w|yriaJ}£niaJ|nriaahGslª>r±{Lh·
F¥ç
 Ï¥Ï (¹µ (
 
Ï¥ÏQ»¢¥¤L¦ Í ¤ ﬂGÏ±u£¢¥¤L¦C¢¥¤ Ë ¢Å¦ÐLµ ﬂ{i~ §" w¢¥¤L¦u§ 
GCáEHIKJ  J«åLI 
 
rslkn±{   Í  ² ¢Å¦uÐA¹ ﬂﬂu¢Å¦u Í ÔÐ ¾ﬁﬀ4Â Ç"Ä ¢¨§ Í ~uÏ¥Ï±0 ¢¶¤   ﬂ¢¥ ¹&ﬂÔ Í @Ðl§ ﬂu¢ (
Ô Í @Ðl§Ì¢¥¤ ﬀ b§£»£Ð @Ð Í ( u Í  Ð  ﬂA i ﬂ Ô Í ¢¥ E¤ÁﬁﬂA£§ ¾@¿>Â61OÄ @Ð;i Í i Ç¾¶¿ÙÄÇ"¾1<Ä ﬂu¢ Ô Í ¶ÐA§
yÔ{Z§~§£¢ ﬀ£Ï³¤<u ﬂ¢¨§£¢¥¤5&~iO ¿ ¹ 1 S
\^]{a  ÍÎ Ï± ¤;¦u@Ð (¹»¢¥¤L¦wÔO ﬀ Ï±T ª«sAr¯j®¯a±A]Ana|³|{±Arjlz{]Ê¾ﬁﬀ4ÂiÇÄ}slhi¨hpn~h²slªºÜ|y{jrisAkn ´
y{Ejl|jAhihiyl{y{SajA}~]|yzjuni] jS®°jZÆAaxya{lni] ¼«slr} slxyslr£½£­	h sCni]Ojn{sCnp®°sE|yzjn]h"hi]jur±Cjl
jlr}w]jZÆAaQn]{ahijl`4a¡®^jZÆlax±a{un]Ù·	Öa|asunia©;o
	
¾ﬁﬀ4ÂiÇÄGn]{a¡`4y{y`k{`Û;k{`©<ar(slª	®^jZÆlaxyauni]Oh
kOh aJ|³ns³h sAx±ÆAaQn]{a®°jZÆAaxya{lni]´µrslkn±{z{rsl©{xya`.y¾ﬁﬀ4Â Ç"Äi·
-
yÆla jÌ®°ayl]LniaJ|Ø|ylr~juz{] ¾!ﬀ4Â ÇÄ³jl|ØjÌrslk{niy{
4­(n]{a Ïy Í ﬂ slªju jlr} &  ¾ﬁﬀÄbyh
n]{a;k{`©<arslª^|{±zjuni]h¡y
È}slLnjl±{y{²·\^]{a Ï± Í ﬂ suª¡¾ﬁﬀ4ÂiÇÄi­|a{suna|©;o

¾ﬁﬀ4ÂiÇÄi­,¨h¡ni]{a
`by{y`k{`sÆAarwjlx±x,rslkn±{Lh
 slªGni]{a4`jmy`k{`1xysAjl|EsuªGn]{a4jlr}h&slª ﬀ4·¯x±aJjurx±oA­

¾!ﬀ4Â ÇÄ(¨hwj
xys®°ar^©OsAk{|Csl
	
¾ﬁﬀ4ÂiÇÄi·
  åGá Z âﬀﬁ
	
¾!ﬀ4Â ÇÄﬂﬃ

¾!ﬀ4Â ÇÄ   Í ¤   ²¢Å¦ÐLµ ﬂﬂ¢Å¦l Í ÔOÐ ¾ﬁﬀ4Â Ç"Ä S
-
yÆla4j
®°ayl]LniaJ||ylr~juz{]¾ﬁﬀ4ÂiÇÄ>ju|4ju;ozjlr nÅn±sAﬁ¾ :,Â :¯ÄÙslªn]{a(h anslªO{s|aJh?ﬃ¾ﬁﬀÄ­A}juxyx±aJ|
j
»
­®°a|asunia©;o!u¾!:,Â":¯ÄNni]{a;k{`©Oar(suªjur~}h^©<aly{{y{by : juO|a|y{b±ﬃ:°·

n"xyajAhpn"Ç"¾ :¯Ä@Ç¾

:°ÄQ|{±zjuni]h"± ju;oErslk{niy{Cª«slr¾ﬁﬀ4ÂiÇÄQ`khpn"kOh abn]{ahiajur~}h·vsÊ®¯ab]jZÆAa


¾!ﬀ4Â ÇÄﬂﬃ#
58DE9
#
5%$D 9
&
58D(')$D 9
ª«slr&jl;o³} kn"¾ :,Â

:¯Ä·

h^ª¶jur&jAh(j®°ayl]Lna|ﬁniraasuª,riy{Lh¡¾)*ﬁÂiÇÄG¨h&} sA} ari{aJ|º­;®¯a"}slhi¨|ar^slx±oC} kn~h¡¾!:,Â+:¯Ä²h kO}~]
n]jn,!¾ :,Â

:°Ä>-{·,\^]{ariaª«slra: juO|

: jura²np®°s} sA{{a} niaJ|}sl`bzOsA{aLn~h	slª*ﬁ·v;an n±{. > Ç¾!:¯Ä
jl|0/ > Ç¾

:¯Ä­l®°a°]OjZÆla1.324/ >B-Ûjl|4®¯a(jlhhik{`ba¯n]jn5.6ﬂ/¬y4ni]{a&hiaÝLk{ax@·,\^]{a(z{rs|k}£n
.7/¨h&}juxyx±aJ|³n]{a
Ï±
Í
ﬂCp@Ð;.»
ju|ni]a"|"ÁaraO} a98 >:.<;=/ yhQ}juxyxya|ﬁni]{a
¦
Í
ÔÌp@Ð;»
·
¢Å¦uÐA  »
¨h(jb} kn&®(±ni]S`jmy`k{`Ûx±sLjl| ¼¶slr(aJÝAk±ÆjuxyaLnx±o³®(±ni]Ê`by{y`k{`ÛAjuz<½£·
-
yÆlaÊnp®¯ss;|{ah?>Sjl|A@
suª&¾B*³Â ÇÄ^®(±ni]Êz<sAhiÅn±ÆAa"®¯a±A]Lnh­®°a|asunia©;oÇ1C
' D
ni]{a®¯a±A]Ln
ª«k}£n±sA sl©n~juy{a|ª«rsl` Ç¬©Lo|a}riaJjlhi±n]{a³®°ayl]Lnh"suª({s|ah>jl|@4©Losl{ak{ÅnS¼«]{a} a
¾B*³Â Ç
C
' D
Ä^]jlhQnislnjlx,®°ayl]Ln -E;F-l½ ·"\^]{a4`4y{y`k{`LjuzEslªQ¾)*Â Ç
C
' D
Ä(yh
|asuniaJ|E©;oA8
C
' D
·"\^]{a
ª«sAx±xys®(y{zrisAzOar npo³®(yxyxº©Oakhia ª«kx±x ,


åGá
Z
âHGJI

¾)*ﬁÂ ÇÄ
ﬀ
Í
 ²¢Å¦ÐLµ ﬂSi~p£¢¥¤L¦u§ N¢¥@Ð 4¢¥¤¢R4»4È¦
Í
Ô
8ﬂK-
S
I

> Í
¤ ﬂ
@
ﬀA ²³¤<ﬂl §"¢¥¤
ﬃ³¾)*³Ä
 N¢¥¶Ð4Ô{Z§£¢¥@¢
Î
. ²¢Å¦ÐL¶§S1L¶¶Ð ÕA¢¨§~@§
Í
¢Å¦uÐA  »
¾!:,Â

:²Ä
 
¾)*Â ÇÄ
§£»£Ð
@Ð
Í

><ÂM@& :
@Ð;¤
8NC
' D
>8;O-
¯@Ð; N¢¨§
8PC
' D
ﬂﬀ8
S


åÙåQMRS¯sAh ¨|arQju;oﬁ}kn"¾!:,Â

:¯Ä²slªT*³·¯¸µª°¾ :,Â

:°ÄGyh&j4n±A]LnQ} knQslª°¾B*³Â Ç"Äi­Oni]{a¾ :,Â

:°Ä²]jlh
Ljuz8?;-0ﬂHUy¾B*³Â Ç
C
' D
ÄNÅªV><ÂM@& :^­;jl|Ajuzjn(x±aJjlh nW8"±¾)*Â Ç
C
' D
Ä±ª	sun·N¸µª°¾!:,Â

:¯Äyh^{sln^j
n±A]Lnw} kn
suª(¾)*ﬁÂ ÇÄ­On]{a ÅnQ]Ojlh&LjuzEjunQx±aJjlh n?8?2H-b± ¾B*ﬁÂiÇÄ°jl|SAjlzEjnQxyajAhpn84y ¾)*Â Ç
C
' D
Äi·
X
'wjux±ª¯n]{ax±sLjl|suª^jﬁn±A]Ln}kn"¨h"} xyajlrixyoEjCx±s®°ar¡©<slk{|sA©<sun]Y

¾B*³Â Ç"Äwju|Z
	
¾)*³ÂiÇÄi·ﬁ¸¹
n]{¨h(zjuz<arJ­®°a¡hi]{s® ni]jun°n]{¨h(©OsAk{|C¨h(±O|aaJ|am{jl}£n ,
/

J)I\[]	á;å

á
_^	
Í
¤P  ²¢Å¦uÐA¹&ﬂ@i~( ¯£¢¥¤;¦§
¾)*Â ÇÄ
 ²^Ð
ÍÎ


	
¾B*³Â ÇÄ?>`

¾B*ﬁÂ Ç"Ä>`acbed
ÃYf

 Ð 
.7/
¢¨§¡@Ð;Ï±
Í
ﬂCp
Í
@¢Å¦uÐA »!S
\^]{a¡z{rs;suªÙ¨h^|sl{a
©;o±O|k}£n±sAﬁsA³ni]awnsun~juxÁ®¯a±A]Ln·,Öa
Ür~hpn^z{rsÆla(n]{a¡riaJh kxÅn^±ﬁni]{a}jlhia
slª	®°ayl]LniaJ|ﬁry{Ah(jl|³n]{aSz{rs} aa|®(Ån]n]{ala{ar~juxº}jlhial·
GîBxUDC0EE
    Í »/ »¢¶i¤¤< § 
	u¶Ð
 
# %& '	%(ﬀ*!,ﬁ"-
¸¹Sn]{¨hQhia}£n±sAS®¯az{rsÆla
n]{ani]aslra`Û±Sn]{a}jlhiasuªN®¯a±A]Lnia|Cr±Ah·¯\^]{a"zris;suª,ª«slrwjur©{Ånrjlrio
®°ayl]Lna|ﬁniraah^slª	r±Ah^®(yx±xÁª«sAx±xys®Øn]{a"hijl`ba
xyy{ah·
×wk{abnisSn]{ak{z{z<ar±Lnialr~juxzjlr n"juzzOaJjur±{Cy ÉEjuy+\^]aslra`S­Ù®°ab{aaJ|nisS±Lnris|k}abni]{a
suniyslÊslª Ð Í Ï  (2uÏ±~§ ·  ;oS}slxyslr&jAhihi±A{a|nsﬁj³hia nQslªNjlr} ´µ|{yh¶tpslyLnQ|±zOjni]OhQ}jlÊ©Oah aaEjlh&ni]{a
k{±sAslªnp®°swsAz{z<sAhiÅna¯]jlxÅª¥´¹} sAx±sArh ,	j
z<sAhiÅn±ÆAa¯sA{a°ª«slrN} xys}~Ú;®(yhia°|{±zjuni]hNjl|4jQ{aAjuniyÆla°sl{a¯ª«slr
jlLni±´µ}x±s}~Ú;®(yhia"|yzjn]h·9¯sA;Ælar~hiaxyol­Ojl;onp®°s³sAz{zOsLh ±nia]jux±ª¥´¹} slxyslr~hQ}juEA±ÆAa"ryhia"nsﬁsla} sAx±sAr·
\^]ara ª«slral­º]Ojux±ª¥´µ}slxyslr±{CjCrisAkniy{C®(Ån] z<sAhi±niyÆlab]jux±ª¥´¹} slxyslr~h
ju|0{aAjn±ÆAa]Ojux±ª¥´µ}slxyslr~h
xyajA|{h	nis¡jw}slxyslr±&®(Ån]	


Â

} sAx±sArh· 'QjlxÅª¥´¹} sAx±sArhÙª«slrNjwrisAkniy{¡jura¯hju¨|nis
©<a ﬀ Í Ï Í ¤  ﬂ
±ª \;ﬁﬀl·Öa¡®(±xyxº`jujllawnisb]jZÆlaﬂﬃ > a b9d
Ã7f
jl| >! cb9d
Ã#"
­{hisn]jn(®°a¡}jula n
jh sAx±kn±sAnis"ni]{a
®°jZÆAaxya{lni]´µrslkn±{¡z{rsl©x±a` khiy{j¡nsun~jux<suª$
%²Â&

>`a b9d
ÃYf
} slxyslr~h·
\^]awª«sAx±xys®(y{bz{risAzOsLh ±niysl±`bz{xyyahQÉÊjl±S\^]{aslra`¬ª«sAr(®¯a±A]Ana|riy{Lh·
  åGå  J  J«å I('7I  ¾*)
Â ÇÄ ﬀ Í  ² ¢Å¦uÐA¹ ﬂ£¢¥¤L¦ Í ¤ ﬂ .7/ ﬀC@Ð;Ï± Í ﬂ   Í @¢Å¦uÐA(»!S ÙÐ;i
ÕA¢¨§£¶§ Í iu»@¢¥¤;¦@Ð Í ) Í ¤ ﬀ ~Ïyi ﬂ N¢¥¶Ð ﬃ >`acbed
Ã f
Í ¤ ﬂ  >+ b9d
Ã "
Ð Í Ï  (2~Ïy~§S

k{r(zris;suª	yh^©;oy|k} niyslSslﬁni]{a¡nsunjlxÁ®¯a±A]An- ,Gj}slxyslr±{ª«slr¡¾*)
Â ÇÄ²¨h^sl©{njuy{aJ|ª«rsl`
jb}slxyslr±{4suª	ni]{a®°ayl]Lna|riy{S¾,)
ÂiÇ C
' D
ÄNª«sAr&h sA`bawnp®°sb{s|ah >ju|@Z·
GCáEHIKJ

J«åLI.-YI

¾*)
Â ÇÄ
ﬀ
Í
 ² ¢Å¦uÐA¹ ﬂC£¢¥¤L¦  N¢¥@ÐÊµu
Í
Ï  ²¢Å¦ÐL
-
S0/°¢
Î
¤ A ²ﬁ¤<ﬂl §
>ÌÍ
¤ ﬂ
@
 N¢¥@Ð³Ô{Z§£¢¥¢
Î
  ² ¢Å¦uÐA@§QÏ±
 Í
¤ ﬂ21 ﬀb@Ð;  ²~¤O¤<0 ¹ ﬂ§ @§b ¤ÁﬁﬂA£§³p
) ;3P><ÂM@

S<ÙÐ ¤
¤ÁﬁﬂA£§
>+Í
¤ ﬂ
@Í
i§
Í
¢ ﬂ³¹ﬀ
jlLniyzOs|{jlx
¢ 
Ç"¾ﬁ Ä4 )-25 -
"
Í
¤ ﬂ
Ç¾
1
Ä6 )-25 -
"
S
¸¹LnikÅn±ÆAaxyol­NjuLniyz<s;|juxG{s|aJh"}jl ©Oah aa+±+n]{aª«sAx±xys®(±Ê®°jZoA·

hhik{`babni]jun"ni]{aﬁ{s|ah
slªni]{a"®°ayl]Lna|Sr±{³jlriax¨ju©<axyxya|Ê®(±ni]E|¨h¶tpslyAnw±LniariÆjlxyhQsuªN±Lnalarh^`bs|k{xys - ­Áhisbni]junwajA}~]
s;|{a=>0]jAhSju yLniariÆjux87<¾B>OÄsuªxya{lni]XaÝLkjux
ns8Ç"¾ >OÄjl| jA|Zt jl}aLnS{s|ahC]jZÆAajl|t jl} aLn
yLniariÆjux¨h·b\^]aÙ­,ju;oÊnp®°sCs;|{ahe> jl|O@jlriabjuLn±z<s|{juxG±ª°ni]{ariajurab¿<&97<¾B>OÄQju|1ﬂ&:7O¾@JÄi­
hik}~]ni]jun1> ¿ 2; =<
Ã
"
?>A@- slr 1> ¿ 2ﬃaB<
Ã
f
	>@- ·
CDFEHG#I
J¡aaz{y{4ni]a"hijl`4a
{slnjn±sACjAh^±ÊqNrslz<arinpo ﬁO­®¯ajlhhik{`bawn]jn(,
K
å I
æ
J

J«åLI
 ÙÐ i4Õl¢¨§£°A ²
Í
¤O@¢ Ô{ﬁﬂ
Í
Ï	¤<ﬂl §
>+Í
¤ ﬂ
@
§£» Ð@Ð
Í

8
C
' D
ﬂ8
S
+Qsunia
n]jn¯slO|Ån±sA

¨h¯ª«k{xÅÜOx±xya|C±ªT8?LﬀA­LsAr^Åª	ni]{aria¡a m¨hpn°np®°s4jlAn±z<s|{juxºs;|{ahW>³juO| @Z­
hik}~]ni]jun(ª«slr&jlLo³niyl]Ln&} kn"¾ :,Â":¯Ä­ > & :ÌÅªNjuO|ﬁsA{x±oﬁÅª5@&J:¯·
M¯á
 +N7L« °i£Ô§£¢¥@¢¶u¤ﬁOÐÏ ﬂ§¡ u
Í
Ï¥Ï  ²¢Å¦ÐLµ ﬂ £¢¥¤;¦§  N¢¥¶Ð  ² ¢Å¦uÐAÏ±£§~§S¶Ð
Í
¤
-
¶Ð ¤ ¢¥
ÐÏ ﬂ§² 
Í
¤   ²¢Å¦ÐLµ ﬂﬁ£¢¥¤L¦ N¢¥¶Ð  ² ¢Å¦uÐA
-
§
Í
¢¨§«¢¥¤L¦G¤ ﬂ¢¥¢¶¤
 
S


åÙåQMR -Ùan°¾*)
Â ÇÄ	©Oa(jw®¯a±A]Ana|riy{
®(Ån]®°ayl]Ln?-Ûhjnyh ª«o;±{9¯slO|Ån±sA

·{¼¶\^]{a^rahik{xÅn
¨h¡sl©;Æ;yslkhix±oCnrik{ab±ª -PQﬀl·ï½

}}slr~|y{³nsA¯sA|±niysl

­Án]{arajuranp®°ss;|{ahe>Ejl|=@h kO}~]
n]jnQni]{a"xysAjA|CsuªGjbniyl]Lnw}knQslª^¾*)
Â Ç1C
' D
Ä²¨hQjunQ`bsAh n¾ . ;3ﬀuÄ¾)/ ;3ﬀlÄ?>Y.7/ ;0¾B/ 2H. Ä 2.ﬀl·

h y{n]{aQy|kO}£niyÆlaQ]Lo;z<sun]{ahiyh­L®¯aQ}slxyslr²j"risAkniy{"slª¾*)
Â Ç1C
' D
Ä,®(Ån] .7/K; ¾ﬁ- ;RﬀlÄ	©jlxyjl} aJ|
F¥ç
 Ï¥Ï (¹µ (
 
Ï¥ÏQ»¢¥¤L¦ Í ¤ ﬂGÏ±u£¢¥¤L¦C¢¥¤ Ë ¢Å¦ÐLµ ﬂ{i~ §" w¢¥¤L¦u§ 
]Ojux±ª¥´µ}slxyslr~h· -Ùan Èjl| 1 ©<a³n]{a³np®°sE} sA{{aJ}£niaJ|Ìhia nhsuª({s|aJhslª )J;LP><ÂM@

·Ê\>sEsA©njl±Ìj
}slxyslra|risAkniy{
ª«slr(¾*)
Â ÇÄhijuni¨hpª«o;y{
ni]{a(xya`b`j{­AÅnGra`juyh,ns"jlhh yl±j¡©jlxyjl} aJ|®^jZo -Y;ﬀ
]Ojux±ª¥´µ}slxyslr~h°nisﬁj³hia n À suª¾@Ç"¾# "Ä 28Ç¾ 1 ÄiÄ^|{±zjuni]hw} sA{{a} niy{>Cju|A@
®(±ni]Eni]{a{s|ahQ±  
jl| 1 ju|ﬁnis³jbhia nbÃ
suª,-¾¶Ç¾B>OÄ 2ÌÇ"¾ @JÄ ;:ﬀlÄ²|±zOjni]Oh&} sA{{a} niy{ >®(±ni]A@Z·
-
yÆlaF>&@ 	 ><ÂM@

jl|F@
& 1   >OÂ @

­	np®°sE]jux±ª¥´¹} slxyslr~hﬁ¼¶sl{a± ajl}~]Ì|{±ra} niyslO½jura
hikß³} yaLn¯nisb} slxyslr¯ayl]Ln°|{±zjuni]h¡¼¶zOsLhihi±©x±obxyahh²±ª > &P><ÂM@

slr @
 & P><ÂM@

½N}sl{{aJ}£n±{ >ju| @
®(±ni]\>Ùjl| @G¼¶hiaa U,±Ak{ra $A½£·
¸µª-¨h"aÆAaÙ­jlh0>jl|@bjura³juLniyz<s;|jux­	®°aﬁ}jl }~]{s;sAhia <

Ã
Ã
n±`bah0> &   ><ÂM@

juO|
@ & 1  P><ÂM@

ju|"kh a -ﬀ;9-&]jlxÅª¥´¹} sAx±sArh­Zh sQni]jun,hia nh À jl| Ã ­ ﬀ£» np®¯sw|±zOjni]Oh,}sl{a}£n±>
®(±ni]@­Zjlriaª«sAk{|"jl|} sAx±sAriaJ|º·  n	x¨jlh n­JslaG]jux±ª¥´¹} slxyslr¯¼«®(]{sLh aG|yra}£n±sA"}jl©Oa²}~]sAhia¡nisQahik{ra
n]{a©jlxyjl} a¡} sA|±niyslO½°¨h^khia|C±Cn]{yhQ}jlhiawª«slr^ni]a¡np®¯sbx¨jlh n(|{±zjuni]hQ} sl{a} niy{ >³®(±ni]A@Z·
¸¹ﬁni]{a¡sun]{ar^}jAh aA­E-yh°s|{|ju|ﬁ®¯a¡}jlﬁjlhh k`4aw®· x· s· ·,ni]jun°Ç¾# Ä6 )-25 -
"
ju|ﬁÇ"¾ 1 Ä 
<

Ã
·°o4}~]{s;sLh y{ <

Ã
niy`4aJh5> &  	 >OÂ @

juO|4@
 & 1 P><ÂM@

ju|bkhiy{ -J;¡]jux±ª¥´¹} slxyslr~h­
®°a}jl+|{a Ü{a³jl|+} sAx±sAr"h an À ­ ﬀ » ª«slkr|yzjn]h"} sA{{aJ}£niy{\> jl|@®(Ån]sA{a{s|ayﬂ "­
jl|Ch an Ã ­ ﬀ£» np®°s4|{±zjuni]h(}sl{a}£n± >³®(Ån]@Z·G\^]ahia
x¨jlh n(h ±m|yzjn]h(}jl©<a"|aÜ{a|CjuO|
}slxyslra|C®(±ni]Ênp®°s³`bslra"]jlxÅª¥´¹} sAx±sArh· UrisA`ni]{a±|{k}£n±ÆAa"];oLz<sun]{ahi¨h­<®¯a}juEjlxyhis³ah krian]jn
n]{a"hju`baw;k{`©Oar(suª]jux±ª¥´¹} slxyslr~h¯yh^khia|Cyﬁn]{a¡np®°sb|{±ra} niyslh°suª,ni]a
ry{Ê¼)- yh(s|{|CjuO| .7/
aÆlaO½£·
¸¹ ©<sun]+}jlhiah­>®°alanjÊ} slxyslra|rslkn±{Sslª
¾*)
Â ÇÄ¡®(Ån] 

2 

> .7/ ]jlxÅª¥´¹} sAx±sArh­>his
n]jn >`a
b9d
ÃYf
juO|  >  
bed
Ãﬁ"
·
X
a’
a
b’
b
U,±Ak{ra $ , ¯slxyslry{a±A]Ln(|{±zjuni]h&©Oanp®¯aa P><ÂM@

juO|R >«ÂM@

®(±ni]Cnp®¯sb]jlxÅª¥´¹} sAx±sArh·

h(z{rsÆla|ﬁ±+ï;­Ùc2*­®¯a|aJ|k} a¡n]{a¡ª«slxyxys®(±{4rahik{xÅn ,
K
å

å
0 0¶
â
°~Ô{Z§£¢¥@¢¶u¤ OCÐÏ ﬂ§& 
Í
¤P> ² ¢Å¦uÐA¹ ﬂÊ£¢¥¤L¦
¾,)
ÂiÇQÀZÄ
 N¢¥@Ð»¤O¢    ² ¢Å¦uÐA0/ »
Í
Ï
¹
ﬀ
S


åÙåQMR\^]a&`b±{y`k`¬AjuzslªG¾,)
ÂiÇ
À
Ä	¨h°jn¯`bsLhpn²sA{al­;his"®¯a
jura(±°jlhia

jl|4ni]aQrahik{xÅn
ª«sAx±xys®&h°±O|k}£n±ÆAaxyo³ª«rsl`¬n]{az{rs;suª	slª
->a`b`jﬁ;·
X
GîBxUDC0EE
    Í »/ »¢¶i¤¤< § 
	u¶Ð
K å  å 0 0¶ â  °~Ô{Z§£¢¥@¢¶u¤ OCÐÏ ﬂ§^ u Í ¤P  ²¢Å¦uÐA¹&ﬂÊ£¢¥¤L¦ ¾*)
Â Ç4;Ä  N¢¥¶Ð »¤O¢    ² ¢Å¦uÐA0/ » Í Ï
¹ S
  åÙåQMR ->a n©Oa4ni]aLk`©<arsuª°{s|ah
slª)4·\^]{abx±sLjl|suª^jﬁn±A]Ln}knsuª
¾,)
Â Ç 4 Ä&yh

Ã
n±`baJh"n]{aﬁxysAjA| suªQjSn±A]Ln4} k{n4slª"¾,)
Â Ç À Ä
aJÝLkjux²nis7a 5 -
f
  5 -
"
·S¸µª yhs|{| sAr±ª juO|	 5 -
jlriaaÆAaÙ­Á®°a4}ju Aa n¡jhislxykniysl ª«slr4¾,)
ÂiÇ 4Ä(©LoSn~juÚ;y{ 
Ã
niy`bah
n]{a]Ojux±ª¥´µ}slxyslra|Srslkn±{ﬁª«slr
¾*)
Â Ç À Äi­{®(]{aria ,>L¯·N¸µª
Cyh^aÆlaCjl| 5 -s;||º­{®°aw]jZÆAaﬂ >.42 ﬀ¡±ni]{a]Ojux±ª¥´µ}slxyslra|
rslk{niy{Sª«slr¾,)
Â Ç À Äi·\>sEahik{ria³ni]{a©jux¨ju}aﬁ} sA|±niysl+ª«sArﬁ¾,)
ÂiÇ4;Äi­N®°an~juÚlaFa
4
Ã f
niy`bahni]{a
]Ojux±ª¥´µ}slxyslra|rslkn±ª«sAr¡¾,)
Â Ç À Ä²juO|  
4
Ã"
n±`bah°n]{arslkn±{ª«slr¾*)
Â Ç À ÄN®(]{ara} xys;}~Ú;®(¨h a¡juO|
jlLni±´µ}x±s}~Ú;®(yhia
]jux±ª¥´µ}slxyslr~h¯jlriahi®°jlz{z<a|º·
X
CDFEHG
->a n¾,)
ÂiÇÄ²©<a"j®°ayl]Lna|riy{4®(Ån]C`by{y`k{`.Ljuz8;·NÖajAhihik{`ba
ni]jun^®°ajurawsun(±A°jlhia  ­
his 8Lﬀ"ju|ﬁni]a¡ª«slxyx±s®(y{b} slO|Ån±sASyh(hjnyh Üa|,
K å I æ J  J«åLI ^>u Í ¤ A ² Í ¤¢ Ôﬂ Í Ï<¤ÁﬁﬂA£§ > Í ¤ ﬂ @ 	@Ð;i"ÕA¢¨§£¶§ Í ¢Å¦ÐL » ¾ :,Â :°Ä
§~» Ð¶Ð Í 
> & :Í
¤ ﬂ
@ & :
S
M¯á
 +
M
 
¤P( ²¢Å¦ÐLµ ﬂ£¢¥¤L¦§
Í
¢¨§«¢¥¤L¦>Gu¤ ﬂ¢¥¢¶¤
 
Ð
Í
§Q»¤O¢    ²¢Å¦ÐL
Í
¤ ﬂ
Í
¤Sﬂ1ﬂ¤»4*(
ﬀp¡¤ÁﬁﬂA£§S


åÙåQMR U,yrh nS{suny}a n]jnSª«slrÊjlLoØ}sl{a}£na|Xh an suª{s|aJh­
Ç"¾ Ä . y`4zx±yah
Ç¾ ÄE/ jl| Ç"¾ ÄﬀE/ y`bz{xy±aJhÇ"¾ÌÄﬂ . · +&slniaEjux¨hisn]jnﬁjl;o {s|aÊ¨h³juLn±z<s|{jux
nsjxyajAhpn&sA{a¡{s|al·
->a n?><­ @
ju|ﬀﬁ©<a¡ni]riaa{s|ah­hik}~]ﬁn]jn@
jl|ﬀﬁ³jurajl|Zt jA} aLnJ· -Ùa n
1
jl| ©Oa¡n]{anp®°s
}sl{a}£na|hia n~h²slªÙ{s|ah²suª )F;R >OÂ @ZÂﬂﬁ

­l©Oanp®¯aa>bjuO|4@Z­Ljl|©<a np®°aa>bju|ﬃﬁO­;riaJh z<a} niyÆlaxyol·
¸µª?>ju|@bjlria³jlLniyzOs|{jlx²ju|+±ª"¾!:Â

:¯ÄQ¨hjÊniyl]Ln} k{nh kO}~]+ni]jun0> &B:õjl|@ &B:°­>n]{a
: > P>


1
  @

·¸¹|aa|º­slni]{ari®(¨h a
®°aw]jZÆAawÇ¾B>OÄ2Ç"¾
1
Ä 2Ç¾ @JÄZ. ­h sbÇ"¾ >OÄ2Ç"¾
1
Ä2
Ç¾ @JÄ / >B- ;.*ju|Ç"¾ >Ä2 Ç"¾
1
Ä2+Ç"¾@JÄ -25 -­;©{knQjAhW>³ju| @Qjlria¡juLn±z<s|{jux­®¯a
]jZÆAa
jlxyhis4Ç"¾ﬁÄ"2ÌÇ"¾ ÊÄ 6 )- 5 -
"
¼¶}slLnir~jl|{y} niyslO½ ·
¯sA|±niysl y`bz{xy±aJh¡ni]junaÆAaroE{s|a]jAh®°ayl]Ln"jn"xyajlh n8;·C¸¹|aaJ|º­	jAhihik{`by{A> jl|@
jlLniyzOs|{jlx@­Z®°a²]jZÆAaGÇ"¾B>OÄ 2Ç"¾
1
Ä 2Ç"¾@JÄ>:. >/O208^ju|"Ç"¾
1
Ä 2Ç"¾ @JÄH. ­uhis&Ç"¾
1
Ä 2Ç"¾ @ZÄ 
/ ju|EÇ"¾B>OÄ ﬂ:8;· +Qsuniajux¨h sbn]jn
ÅªG{s|a >ﬁ¨h
juLniyzOs|{jlxÙns³Ån~h axÅªp­<n]{aEÇ¾B>OÄB- 5 -­ni]{ariayh
sA{xyo³sl{a
n±A]AnQ}knQjuO|ﬁ®°ajura¡}x±aJjurx±oy°jlhia

·

hihik{`baNni]Ojn>©<sun]{s|ahT@	jl| ﬁQjlriaGjlLniyzOs|{jlxu®(Ån]"{s|a5><·>\^]aÇ"¾ >Ä 2
Ç"¾
1
Ä 2
Ç"¾@JÄ >:.
jl|³Ç¾B>OÄ2Ç"¾ SÄ2Ç"¾!ﬁ{Ä>. ·Gv;s- 2Ç"¾ >OÄ?>-(. >. 2=/J2O8 > - 2O8;­]{a} a¡Ç"¾ >Ä?>8;·

hihik{`ba"n]jn9@¡¨h&n]{asA{x±oÊjlAn±z<s|{jux,{s|a®(Ån]><·w\^]{a Ç"¾ >OÄ 28Ç"¾
1
Ä+28Ç"¾ @ZÄ > .ﬃjuO|
Ç¾
1
Ä 2 Ç¾ @JÄ87/ N-25 -·

h >Eju|"ﬁÊjura{sln¡jlLniyzOs|{jlxjl|h y} a4Ç"¾ SÄ#Y/  - 5 -­Á®¯a
]OjZÆla
Ç"¾
1
Ä"2ÌÇ"¾ @JÄ4 )-25 -
"
¼¶}slLnir~jl|¨}£n±sAO½£·
\^]{ariaª«slral­,¯sl|{Ån±sA y`bz{x±yahni]OjnaÆlaro s;|{aﬁ]jAhjnx±aJjlh n"np®¯sEjlLniyzOs|{jlx²{s|aJhjuO|
®°ayl]Lne8;·\^]{a4;k{`©<arslª²{s|aJh}ju{sun¡©OabaÆla>­ºsuni]ar®(yhia08 > U¼ °jAh a

½ ·>v;s­ºy°jAh a 
n]{a®°ayl]Ln(yh^k{Åª«sAri`ju|ﬁni]{a;k{`©Oar(suª{s|ah^¨h^s|{|º·
X
F¥ç
 Ï¥Ï (¹µ (
 
Ï¥ÏQ»¢¥¤L¦ Í ¤ ﬂGÏ±u£¢¥¤L¦C¢¥¤ Ë ¢Å¦ÐLµ ﬂ{i~ §" w¢¥¤L¦u§ Ł
 	 
 E 
\^]a4zris;suª¯yh¡`jl|{a©;oEy|k} niyslÙ· -Ùan¾,)
Â Ç"ÄQ©OajC®°ayl]LniaJ|Er±{C®(±ni]®¯a±A]An - ·¸µª+- 6ﬀ
n]{abn]{a&rahik{x±nGyhGnir±Æ;¨jux·  hihik{`ba(ni]Ojn¯qNrslz<sAhi±niysl³
]{slx¨|{hª«sAr²juxyx®°ayl]Lna|4riy{Lh®(Ån]³®¯a±A]Ln
xyahh°ni]Oju - ·¸µª°¾*)
Â ÇÄ^hijuni¨hpÜOah?¯slO|Ån±sA  ­ni]aS®¯a¡khia -Ùa`b`bj³­ax¨h a¾*)
Â ÇÄ²]Ojlh^k{{±ª«slr`
®°ayl]Lnjl|Ìj Lk`©<ar4suª&{s|aJhs|{|º­¯jl}}slr~|y{Snis -Ùa`b`jÌcJ{­N®°aﬁkhia³n]{aﬀ¯slrslxyxyjlrioŁÊnis
}sl}x±kO|al·
 
%&%(!,+
¯->%
+Qs®®¯aa m;nia|ÌqNrslz<sAhiÅn±sA  ¼¶jl| n];khÉÊjl±8\^]{asAria`½nisÊn]{aS}jlhia³slª^®°ayl]Lna|+nriaah"slª
ry{Ah·
  åGå  J  J«å I MPM:I   ¾)*Â ÇÄ ﬀ Í  ²¢Å¦ÐLµ ﬂ@4p"£¢¥¤L¦u§ Í ¤ ﬂ .7/ ﬀi@Ð;Ï± Í ﬂSp Í ¢Å¦ÐL » S
ÙÐ ¤X¶Ð iiÕA¢¨§£@§ Í i»¢¥¤L¦  ÐA¢ Ð  Í ¤ ﬀi<~Ï±ui ﬂ  N¢¥@Ð F2  > .7/ Ð Í Ï  (2~Ïy~§  N¢¥¶Ð
 >`a b9d
ÃYf
Í ¤ ﬂ  >+ b9d
Ãﬁ"
S
GCáEHIKJ

J«åLINM  7I

¾)*Â ÇÄ
ﬀ
Í
 ²¢Å¦uÐA¹&ﬂi~bp"£¢¥¤;¦§
Í
¤ ﬂ
: Í
Ï±Z§ ﬂ°»Ï±£¢
Í
¤ ﬂ¢ Ô
Í
@ÐE¢¥¤
*
Î
¢¨§£¢¥@¢¥¤;¦ 
Í
 Ð+¤ÁﬁﬂAS ÙÐ;
yLniarÆjuxGx¨ju©<axyxy±{7
 
:
§ ~ ^²¢Å¦u»	 E¢¨§ﬁ@Ð;
Í
§~§£¢Å¦u¤Pb¤" 
Í
¤
¢¥¤Oµ
ÎÍ
Ï
7<¾B>OÄ
 ¢¥¤¹µ¦A~§¢¥¤
 ﬀAÂﬀ3ﬂ3ﬀ3 ÂC-

¹ﬁ
Í
 Ð¤ÁﬁﬂA
>
p
*
N§£»£ÐC¶Ð
Í
ﬀ
ﬁ
ﬂ¢¨§£¢¥¤5Q¤<ﬂl §
Í
i
Í
§§£¢Å¦l¤< ﬂ ﬂu¢¨§ Qu¢¥¤
¢¥¤¹ 
ÎÍ
ÏÓ§
Í
¤ ﬂE
Í
 Ð ¤<ﬂl
>
¢¨§
Í
§~§~¢Å¦l¤< ﬂ
Í
¤ ¢¥¤¹ 
ÎÍ
Ï
pÏy ¤;¦u@Ð
Ç"¾ >OÄﬃﬂ
ﬁ
 
Í
¤ SA ²C¢¥¤Oµµ¦L ~§ 
Í
¤ ﬂ"!Ì¢¥¤
 ﬀAÂﬀ3ﬂ3ﬀ3£Â%-

#

! &¢  
&7O¾ >OÄ4Í
¤ ﬂ"!
&7O¾@JÄ
 4§
¤<ﬂl §
>+Í
¤ ﬂ
@
G¶Ð ¤
>>@

>
¢¨§
Î
¢¨§£¢¥¹&ﬂw @Ð;%$G~§£¯@¢R*ﬀ@ i
@Í
Ï±¤;¦
:
S
GCáEHIKJ

J«åLINM YI

¾B*ﬁÂiÇÄ
ﬀ
Í
 ² ¢Å¦uÐA¹ ﬂi~ ¡£¢¥¤L¦u§  N¢¥@Ðﬁ¹
Í
Ï% ²¢Å¦uÐA
-
GÏ±
:
ﬀ
Í
Ï±§  ﬂ
^»Ï± £¢
Í
¤ ﬂu¢ Ô
Í
¶Ð ¢¥¤
* Í
¤ ﬂ Ï± 
7
ﬀE@Ð;¢¥¤¹
ÎZÍ
ÏQÏ
Í
ﬀiÏ¥ÏÓ¢¥¤;¦S 
:
S % ² ¤<ﬂl §
> Í
¤ ﬂ
@ÌÍ
i
§
Í
¢ ﬂÊ¹ ﬀ
jlAn±z<s|{jux
¢ b¶Ð iCÕl¢¨§£
&:7O¾ >OÄ4Í
¤ ﬂ&!
&97<¾ @ZÄ
§£»£Ð @Ð
Í
'!
>

2  
<
ÃF"
	>@.-
u
!
>

2Ja
<
Ã
f
	>A@-
S
\^]{¨h¡|a ÜO{Ån±sAEsuª°juLniyzOs|{jlx	s;|{ahwsuªG®°ayl]LniaJ|SniraaJhQslªGriy{AhQyh
aJÝAk±ÆjuxyaLnwnis³n]jn¡lyÆla
zriaÆLyslkOh xyo³ª«sAr&®¯a±A]Lnia|Sry{Ah·

x¨h sO­]jlxÅª¥´¹} sAx±sArh&}juÊ©<a|aÜ{a|Êª«slr&nriaah(slªNriy{Ah· +&slnia"n]jn
jC} xysAhia| Nk{xyaryjl ¼@ju|<'Qjl`b±x±nisAO½
|±zOjni] :ª«sAr"jﬁ®°ayl]Lna|Ênriaabsuª¯ry{Ah4¾)*ﬁÂ ÇÄ&y|k}ahjl
sAriyaLn~jniyslsuªOaJjl}~]riy{
suª *·	¸¹|{aa|Ù­uaÆAaro¡jlr}¯khia|©;o(: }jl©<a(|a Üa|
 Ï±&)(& N¢¨§
jl|"aÆlario
slni]{ar(jur~}w}juﬁ©<a"|aÜ{a|+Í
¤O@¢ (2Ï±&*(* N¢¨§
·²Öa}jlﬁn]{aS}jlx±x
Ð
Í
Ï  (2~uÏ±
j4} slxyslr^khia|³ª«slr(rslkn±
jh an¯slª	jur~}£´¹|¨h«tpsA±Ln¯|yzjuni]h°khi±a m{}x±khiyÆlaxyob} xys;}~Ú;®(¨h awslr°juLni±´µ}x±s}~Ú;®(¨h aQjlr}h· +&aÆlar n]{axyahh­
®°a®(yx±xÙaa|Sjhix±yl]Lnx±oC|"ÁaraLnQ|aÜ{±niyslSsuªN]jlxÅª¥´¹} sAx±sArh°y°jlhia w·¸¹|aaJ|º­ns³jl}~]{yaÆAaÉEjuy
\^]aslra`1±n
¨hwsl{xyoÊriaJÝLk{±ra|Cn]jn¡]jlxÅª¥´¹} sAx±sArhw}ju ©Oab} sA`©{y{a|Enp®¯sﬁ©LoSnp®°s³nsﬁsA©njl±} slxyslr~h·
\^]yhN®(yxyx{©Oa^n]{aQ}jlhia°y4ni]{aQz{ris;slªOsuª"-Ùa`b`bjAh(cZwjl|Cc
®(]{ara^ajA}~]4]Ojux±ª¥´µ}slxyslr®(±xyx{©<a(khia|ª«slr
rslk{niy{
j¡hia nNsuªºjur~}£´¹|¨h«tpsA±Ln|±zOjni]OhNkhi±{
¢¥¤S
Í
£Ð4£¢¥¤L¦
am{} xykh yÆlax±o"}x±s}~Ú;®(¨h a°slrGjlAnÅ´¹} xys}~Ú;®(yhia
jlr}h·

h^ª«slr(®°ayl]LniaJ|ﬁry{Ah­;®¯a¡Ür~h n(jAhihik{`ba
ni]jun ¯sl|{Ån±sA

¨h(hijuni¨hpÜOa|¼ °jlhia

½ ·
GîBxUDC0EE
cJ    Í »/ »¢¶i¤¤< § 
	u¶Ð
[30,31]
[37][4]
[7,11]
[12,14] [16,19] (1)
(4) (1)
(1)
(4)
(4)(2)[15]
[23]
(4)(3) (1)
(5)
(1)
[45,49] [44]
[50,52]
(3)
[5,6]
(2) (3)
[26,29]
[32]
(1)
(2)
(4)
[40,43]
(2)
[38,39]
[20,22]
(3)
[1,3]
[24,25]
[33,36]
U,ylk{raw, ¸¹LniarÆjux<xyjl©Oax±xyy{slª	j"®°ayl]LniaJ|nriaaQsuª	riy{Ah
¼«®°ayl]Ln~h¯jlriaw±©{rjA}~Úlanh~½±O|k} aJ|³©;o
jb}x±sLh aJ| Nkx±ari¨juS|yzjn]Ù·
M¯á
 +
M G
L¶°i£Ô§£¢¥@¢¶u¤  ÐÏ ﬂ§² 
Í
Ï¥Ï  ²¢Å¦uÐA¹&ﬂi~£§"p"£¢¥¤L¦u§( N¢¥¶Ð> ² ¢Å¦uÐA^Ï± §~§¶Ð
Í
¤
-

@Ð;¤E¢¥¯Ð;uÏ ﬂZ§² u
Í
¤P  ² ¢Å¦uÐA¹ ﬂ³i~ £¢¥¤L¦u§  N¢¥@Ð> ² ¢Å¦uÐA
-
§
Í
¢¨§«¢¥¤L¦G¤ ﬂu¢¥@¢¶u¤
 
S


åÙåQMR\^]{abhijl`babjlriAk{`baLnh
jlh
yni]{abz{rs;suª²slª -Ùa`b`bjEﬁjurakOh aJ|jl| ®°a4lyÆla4]{ara4j
hi]{sAr n&z{rs;suªp· -
±ÆAaÊj®°ayl]LniaJ|niraasuªNr±Ah¾B*³Â ÇÄ­Oxya n : ©<aj³}x±sLh aJ| Nk{xyaryjlS|{±zjuni]Êy\*ﬁ·
Öab} slOh ¨|arwnp®°sjuLn±z<s|{jux{s|aJh >Êjl|@"ju| ®¯ab}jl jlhh k`4a4®· x@· s· ·
ni]Ojn9>SyhwÆ;yhi±nia|Eª«slr
n]{a"ÜOrh nQn±`ba©<a ª«sAria @¡juxysl{ :b· -Ùan  ©Oani]{a4h anwslªG{s|ahwÆ;yhiÅna|Ejuª¥niar>Sju|E©Oaª«slra0@juO|
xya n
1
©Oani]abhia n¡suª¯{s|ah
Æ;yhi±nia| ©Oaª«slra >SsAr
juª¥niare@· ¯oE|{a Ü{y{  jl|
1
yEn]{yh¡`jl{{ar
jl|S©;orslk{niy{³juxyx>raÝLk{aJhpn~hQ} xys}~Ú;®(yhiaslrQjlLni±´µ}x±s}~Ú;®(yhia"juxysl :b­n]{a"z{rs;suªNsuª -Ùa`b`bjCb}jl
©<a"jl|juzna|Cju|x±aJjl|{h°nsbni]{a"hju`ba¡rahik{xÅnJ·
X
->a n ¾B*ﬁÂ Ç"Ä©<a j ®°ayl]LniaJ| nriaaÊsuªr±{Lh®(±ni] `b±±`k{` AjuzZ8;· ¸µª0¯sl|{Ån±sA

yhﬁ{sun
hjnyh ÜaJ|º­;ni]{a\8ﬁﬀju|\¯sl|{Ån±sA Ø]{slx¨|{h¼ °jAh a (½£·
GCáEHIKJ

J«åLINMA'
 
`jl±Ery{
 
¾)*Â ÇÄ
¢¨§
Í
¤ £¢¥¤L¦  Ð;i§4@¢Å¦uÐA»&ﬂ0»~§TS
 
©{x±s}~Ú
 
Í

Í
¢¥¤ £¢¥¤;¦0¢¨§
Í
¤ b§^ ¡¤<ﬂl §iT
Í
¢¥¤O¢¥¤L¦>~¤O¤<0 ¹ ﬂ
Í
~¹"ib
Î
¢¥¤;¦
Í
Ï¥Ï>@Ð;
Í
6 §p=S
Ö ]{ariaJjlh¡ª«sAr"®°ayl]LniaJ|ry{Ah¯sA|±niysl y`bz{xy±aJhju+s|{|+;k{`©Oar"suª({s|aJhsuª^ni]aﬁhijl`ba
®°ayl]LnJ­;ª«slr(®°ayl]LniaJ|³nriaah^suªr±{Lh^®¯a¡{aa|nis³jA|{|ﬁni]{a}sl|{Ån±sAﬁn]jn&aÆlaro³©{xys}~Ú³suªNj4`juy
ry{b]jlh^®°ayl]Ln(jn&`bsAh n -25 -C¼ °jlhia 
cJ½£·
F¥ç
 Ï¥Ï (¹µ (
 
Ï¥ÏQ»¢¥¤L¦ Í ¤ ﬂGÏ±u£¢¥¤L¦C¢¥¤ Ë ¢Å¦ÐLµ ﬂ{i~ §" w¢¥¤L¦u§ cAc
M¯á  + MA- Gu¤{§£¢ ﬂl Í  ²¢Å¦ÐLµ ﬂi~Sp£¢¥¤L¦u§§ Í @¢¨§«¢¥¤;¦ G¤ ﬂu¢¥@¢¶u¤  1Í ¤ ﬂÐ ÍÎ ¢¥¤L¦ Í  Í ¢¥¤
£¢¥¤;¦  N¢¥@Ð ﬀ Ï±ﬂ)(J§ Í Ï¥Ï	p  ²¢Å¦uÐA Í =Z§£ - 5 - SºÐ ¤ ¶Ð i"¢¨§ Í ¤ﬂ1ﬂ¤O»4 ﬀ¡  ﬀ£Ïyﬂ)(§ Í Ï¥Ï	p¡@Ð;
§ Í b ² ¢Å¦uÐA S
  á  ]0åQ   åÙåQMR.v;aa
ni]a
zris;suª	suª->a`b`jcJ{·^¼ °xys;}~Úh°suªj"nriaawslª	r±Ah°} slrrahizOsA|bnis
s;|{ah^suªNj4riy{juO|jlAn±z<s|{juxº©x±s}~Úh(jura|a Üa|Cjlh(} sALnjuy{y{juLniyz<s;|juxº{s|aJh·ï½
X
U,±Ak{ra ﬁ9,

®°ayl]LniaJ|³nriaa
slª	r±Ah^yA°jAh a 
cl·

x±xÙ®°ayl]Ln~h°jlria¡aJÝAkOjuxÁnisﬀA·
\^]{abra`juy{y{S}jlhianisÊhpnk|oE¨h
ni]Ojnsuª^j®°ayl]Lna|Ênriaaslª¯r±Ah¡hijuni¨hpª«o;y{A¯sl|±niysl 
jl|Ê]jZÆ;y{ﬁjﬁ`bjl± riy{ﬁ®(±ni] sl{a©{x±s}~ÚSsuªG®°ayl]Ln
lrajnar(n]ju,- 5 -Ê¼°jlhia $l½£·v;sﬁni]{ariayh
am{jl}£nx±osl{a^n±A]Ln¯} kn°±bn]{a&`juyr±{"hiazOjur~jniy{
ni]yh¯©{xys;}~Úª«risA`n]{aQslni]{arG©{xys;}~Úh·ÉÊslrasÆlar
¯sA|±niysl Ìy`bz{x±yahNni]{a(am;¨h niaO} a^suªºju{slni]{arniyl]Ln²} k{nGslknGslªni]a(`bjl±br±­ljAh,np®¯sjuLn±z<s|{jux
s;|{ah
}ju ©Oa4}~]{sAhiaErahiz<a}£n±ÆAaxyoyjl|ÊsAknwslªNni]{a4`juyEriy{O·
v;s®¯a4}juh aa"ni]a®°ayl]LniaJ|
nriaaslªGriy{AhwjlhQni]{ak{{yslEslª²®°ayl]LniaJ|CniraahwsuªGry{Ah¼¶jn¡xyajlh n&np®°sﬁslªNni]{a`]jZÆ;±{³ni]{abhijl`ba
`jum;y`k`.®¯a±A]Ln~½¯®(]{¨}~]CyLniarhia} n°np®°s4©Loﬁnp®¯sbyﬁn]{a"hju`ba¡®¯a±A]Ana|{s|al·
U,±Ak{ra ,

®°ayl]LniaJ|³nriaa
slª	r±Ah^yA°jAh a  $·

x±xÙ®°ayl]Ln~h°jlria¡aJÝAkOjuxÁnisﬀA·
¸¹slr~|arNns4}sl`bz{xya na&ni]aQz{rs;suªÙsuª	ÉEjuyﬁ\^]{asAria` ®°aQaa|nishislxyÆla °jlhia 
cQjuO| °jlhia  $·
M¯á
 +
M
N ^i~Ô{Z§£¢¥¢¶¤    ÊÐ;Ï ﬂZ§w u
Í
¤  ²¢Å¦uÐA¹&ﬂi~ﬁ £¢¥¤L¦u§
¾)*³ÂiÇÄ
 N¢¥@Ð
- 42 ﬀ
ﬀ Ï±&*(J§

ﬀHU
³p  ²¢Å¦ÐL  S
GîBxUDC0EE
c*$    Í »/ »¢¶i¤¤< § 
	u¶Ð
  åÙåQMR \^]{a"xysAjl|CslªNjniyl]Lnw} k{nw¨hÙ¾ 02.ﬀuÄ 
Ã
·(\^]{a"]Ojux±ª¥´µ}slxyslr±{slª(¾)*³ÂiÇÄ²ª«sAx±xys®&h^ª«rsl`
n]{abh sAx±kn±sAEsl©{njuy{aJ|Sª«slrwni]{abr± ¾,) Ã 

À ÂiÇ À Ä^®(Ån]O- 02Lﬀs;|{ah
ju| k{{±ª«slr`k{Ån®°ayl]Ln­
n]jn&kOh aJh Ù¾ 2(ﬀuÄG]Ojux±ª¥´µ}slxyslr~h·
Öa^Lk`©<ar©{xys;}~Úh,suª*X®(±ni]4yAnaAar~hÙª«rsl`Qﬀ¯nis9- 2 ﬀ¯x±yÚla¯ni]{a^{s|aJh,suª )°Ã 

À¯ju|ª«slrajA}~]
yLnialar  ®°aQn~juÚAa
j4} xysAhia| Nk{xyaryjlC|yzjuni]>: 8 suª,©{xys;}~Ú;k{`©Oar
 ju|ﬁÅn~h^±LnarÆZjlxÁxyjl©Oax±xy±	7 8 ·
ÉÊslrasÆlar­lª«slr ﬀ   H- 92 ﬀjuO|Rﬀﬂ ¿   ­®°a|asunia¡©;o 8 ¾¶¿ÙÄ²ni]{a¡{s|aslª	©{xys}~ÚLk`©<ar

hik}~]ni]Ojn¿ & 7 8 ¾ 8 ¾¶¿ÙÄiÄi·SÖa³ah njl©{x±¨hi]+jÊ}slrriaJh z<slO|a}a©<a np®°aa ajA}~]]jlxÅª¥´¹} sAx±sArkhia|+y+j
hislxykn±sAª«sAr³¾,)°Ã 

ÀÂiÇQÀZÄwjl|+jÊh ansuª 
Ã
]jux±ª¥´µ}slxyslr~hwª«slr³¾B*ﬁÂ Ç"Äi· NÆlario|yzjn] ±*®(yx±x¯©Oa
rslk{nia|yCaÆlario©{xys}~Úﬁjuxysl±nh Gk{x±ari¨juS|yzjn]Ù·
 hihik{`ba
ni]jun?!Q¨h(j4]jux±ª¥´µ}slxyslr°khia|C±¾,) Ã 

À ÂiÇ À Äª«slr&}x±s}~Ú;®(¨h a¡|yzjn]h· Uslr^ajA}~]zOjuyr°slª
yLnialar~h,¿ju| 1hik}~]n]jn ﬀﬂ ¿>Â610  ­l®°a¯khia^±S¾B*ﬁÂ Ç"Ä>jQ]jlxÅª¥´¹} sAx±sAr,nis} sAx±sAr|{±zjuni]h    ª«rsl`
s;|{a 8p¾@¿ÙÄ4nis8{s|a 8 ¾1<Äª«sArﬁaJjl}~]  ­QjuO| % ª«rsl` {s|a 8 ¾1<Äns {s|al¾¶¿>Ä4±ªni]{ariayhy
¾*) Ã	 

À Â Ç À Ä>j|±zOjni]bª«rsl` {s|a  ns{s|a ! } slxyslra|©;o0!· +&slnia^n]jnGn]{ahia&|yzjn]hGjlria&|aÜ{aJ|
}x±s}~Ú;®(¨h aw±ni]{a`jl±riy{­}x±s}~Ú;®(yhia
±ni]{a¡©{xys}~Úh¯±ª	¿R 1³jl|jlLni±´µ}x±s}~Ú;®(yhiaQyni]{a¡©{xys}~Ú;h
±ª 1  ¿	·
v;y`b±x¨jurxyol­G±ª!³¨h4khia|Ìy ¾*) Ã	 

À Â Ç À Äwª«sAr4jlAnÅ´¹} xys}~Ú;®(yhiaﬁ|yzjn]hni]{aÌª«sAr ﬀÈ¿	Â21( 
®°akhia±0¾B*ﬁÂ Ç"ÄwjS]jux±ª¥´¹} slxyslr¡nsE} sAx±sAr"|±zOjni]Oh
  
ª«risA` {s|a
8
¾1<Ä&nsÊ{s|a

8
¾@¿ÙÄ&ª«sAr"ajA}~]

­
jl|
%
ª«risA` {s|a
8
¾¶¿ÙÄnis {s|a

¾A1OÄ"±ª
ni]{ariaÊ¨hyõ¾*)°Ã	 

ÀuÂ ÇQÀÄj |±zOjni] ª«rsl` s;|{a

nis
s;|{a
!
} sAx±sAriaJ|E©;o!·+Qsuniabn]jnn]{ahia|yzjn]h"jura|a ÜO{a|+juLnÅ´¹} xys}~ÚL®(¨hiayn]{a`juy+riy{­
jlLni±´µ}x±s}~Ú;®(yhia
±ni]{a©x±s}~Úh^Åª¿  1juO|}x±s}~Ú;®(yhia
±Cni]a©{x±s}~Úh^±ª=1 8¿	·
\^]{¨h,h o;`b`ba nir¨}Gjlhh yl`4aLnÙahik{rahÁn]jn,]jux±ª¥´µ}slxyslr~hº}jl©Oa°} sl`©{y{a|
np®°s(©;ownp®°s^nisQsl©n~juy
}slxyslr~h­hisqNrisAzOsLh ±niyslclc¡]{sAxy|{h^y°jlhia wcA·
X
M¯á
 +
M 
^i~Ô{Z§£¢¥¢¶¤   Ð;uÏ ﬂZ§" u
Í
¤ < ² ¢Å¦uÐA¹ ﬂ i~EpC£¢¥¤;¦§
¾)*ﬁÂiÇÄ
@Ð
Í
"¢¨§C@Ð;Ê»¤¢¶¤
   ²¢Å¦ÐLµ ﬂi~£§ ﬁ£¢¥¤;¦§
Í
¡Ï±
Í
§£A ²+ ³@Ð; Ð
ÍÎ
¢¥¤L¦ ¶Ð³§
Í
b 
Í
ÕA¢R4»4  ² ¢Å¦uÐA ﬃ ÐA¢ Ð
¢¥¤Oµ~§0 ¯A ²ﬀ  ²¢¥¤¶Ð§
Í
 ² ¢Å¦uÐA¹ ﬂ³¤ÁﬁﬂAS
 
á

] åQ0

åÙå QMR -Ùa n$ ©<ani]{a} sl`b`bsl+®°ayl]LniaJ|{s|a³suª^n]{a³®°ayl]LniaJ|hik{©nriaahslª
ry{Ah¡®(]{sLh abk{±sAª«sAri`hb¾B*ﬁÂ Ç"Äi·+Qsunabni]jun $Eyhjnni]a©OsAr|arsuª^aÆAaroSniyl]Ln} knJ·ﬁ¸¹+ajA}~]
hik{©nriaaslª¯r±Ahw®¯a4njlÚla4jC}x±sLh aJ| Nkx±ari¨ju|±zOjni]+juO|EaÆAaroE|yzjn]y*®(yx±xN©<abrisAkniaJ|Ey
aÆlario hik{©niraaCsuª
riy{Lh4jlx±sA{ ±nh.Gk{x±ari¨ju0|yzjn]Ù·

AsLs| risAkniy{+hpnrjuniaAo+yh4ns}sl`©±{a
n]{a|{"ÁaraLnwrslk{niy{Ah&ª«slrQaJjl}~]Ehik{©nriaa"suªGr±Ah&sA©njl±a|S©;oÊjl|{|y{ns³n]{a®°ayl]LnQslªG{s|a'$
n]{a¡®¯a±A]Lnh^suª	ni]{a¡slni]{ar&h k{©{niraah°slª,r±Ah¡¼ ¯sA|±niysl

yh°n]{aShijuni¨hpÜOa|±SajA}~]hisb`4s|±ÜaJ|
hik{©nriaaslª²riy{Lh½ ·"\^]{a`jl±EzrisA©{x±a` } sAh ¨h nhw±} slxyslry{ni]abhia n¡suª°juxyx,|yzjuni]h
lsA±³nisCslr
ª«rsl` slr¡n]{risAk{l] $<·C\^]yh¨h"sA©;ÆLyslkOh xyoEaÝLk{yÆjuxyaLnnisE}slxyslr"jÊhia nslª^|{±zjuni]h± jÊhik{©Á|±Æ;¨|a|
h njlr­>@· al·³y jSlr~juz{]ni]Ojn"¨h¡ni]{ak{±sA+suª^zjn]h³¼¥np®(¨} a`bsAria4ni]Oju h k©niraaJh¡suª^riy{Ah~½w®(]{¨}~]
yLniarhia} n°np®°s©;onp®°s±Cni]a"hijl`4as;|{al·²\^]{aslra` ${csuª) ﬁ	hpn~jnah^n]{aa m¨hpna}asuªNj} slxyslry{
yni]{¨h}jAh a4®(Ån]ni]{abr±A]An¡;k{`©<arslª¯} sAx±sArh·\^]a4ra`jl±{y{C|±zOjni]Oh¡lsC{a±ni]{ar¡nisS{aÅn]{ar
ª«rsl`È{slr^n]{risAk{l] $³juO|C}juC©Oa"}slxyslra|ﬁ`4sAria¡aJjlhi±xyol·
X
F¥ç
 Ï¥Ï (¹µ (
 
Ï¥ÏQ»¢¥¤L¦ Í ¤ ﬂGÏ±u£¢¥¤L¦C¢¥¤ Ë ¢Å¦ÐLµ ﬂ{i~ §" w¢¥¤L¦u§ cJ
%(/%(!,%&
°%(-
±cﬀ  ·  AAjur®^jux­  · ^juri´$+Qsol­Z×·(¯sAz{zOarhi`bÅn]Ù­le·ueQju`jlhi®°jl`b@­ 
·uv}~]{ya©<arJ­lju|4É+·lv;k|juÙ·
Nß}±aLnrslkn±{ju| h}~]{a|{k{x±y{ jlx±AslrÅn]{`h¡ª«slrslzny}jux²a np®°slrÚ;h·C¸¹ °i&Swp@Ð;Ou¶Ð
 
¤O¤LS
 
 Ò (  L
 
Ò  LQÔ Su¤ØÑ"¢¨§ﬀi ¹
 
Ï ¦L£¢¥@Ð §  GÑ
 
ﬃ   ­wzjuAahﬁc&$  ﬁ $u{·  ^É
qGriaJhih­ljl;kjuroÊcŁAŁﬁ·
 $	4·  k{`jl{jl|
4·Ùe&ju©Oju{·¸¹`bz{risÆAa|Ê©<slk|{h
ª«slrjlx±xslz{ni¨}juxrslkn±·¸¹ °i&S^p4@Ð;

¶Ð
 
¤O¤LS
 
 Ò (  L
 
Ò  PwÔ S>u¤ﬁÑ"¢¨§ﬀiµ
 
Ï ¦L£¢¥@Ð §0  NÑ
 
ﬃ  O  ­AzjllaJh²;L·  ^É
qGriaJhih­ljl;kjuroÊcŁAŁA·
  
· °ajlkÝLk{±ar·  xyx±´@nsu´¹juxyxL}sl`b`k{y}jniysl±4h sA`4a¯®°jZÆAaxya{lni]´µrslkna|¡juxyxÅ´µslz{ni¨}juxL{anp®¯sAriÚh·
    ² (J§  Ë ¢¥Ï± ()L£¤Oµ~§ﬀ ¢¶¤5~  ­OlO¼¶L½,ycZŁ<c2L;­LÉÊjZoEcŁAŁlŁ·
 ﬁ? 
·°ajukOÝAk±ar­´ w· °ari`bslO|º­)-²· -¡jlriLju{sO­lq,· '&axyx­vº·Lq,gra{ah­Ljl|  ·GjA}}jlrisO· -
r~juz]
zrisA©{x±a`hjlri¨h y{ ª«rsl` ®^jZÆlax±a{un] Lrslkn± ± jlx±xLsAzni¨}jlxQ{anp®¯sAriÚh·¸¹ ^iﬂ2S4p A¤ ﬂ
L  Ë  (J§~Ð;~Ô ¤,Ô<@¢ § Í ¤ ﬂ NOQÔ<»µ  ¢¶ ¤ ~ Ë    °Ô Í £4 4L%   ﬃ   ·¯¸   
qGriaJhih­

z{ryxGcŁAŁL;·
 "· ´ w· °ar`bsl|Ù­ -G· -¡jlriLju{sO­²vÁ·Gq,gra{{aJh­

·

·²e&ah} yl{sO­²ju|

·GjA}}jurs·ﬂß³} yaLn
}slxyx±aJ}£n±ÆAa²} sA`4`k{{¨}juniysl¡±slzny}juxla np®°slrÚ;h·¸¹
°i&2SO u ﬂ L ¤ S GÏ¥Ï±&/2Sº¤
 
»µO
Í

Í

I	Í
¤;¦u»
Í
¦A §
Í
¤ ﬂ°i¦u
Í
4¢¥¤L¦= L
 
I
 ﬃ 


­ÁÆlsAx±k{`bacJlŁlŁ4slª5I
0 »i

uµ §¢¥¤ GwÔO»¹
   ¢¶¤5~
­{zjllah&L*ﬁOOL·;v;z{r±{Aari´Narix¨juO­;lk{xyoEcŁAŁ?·
  +·Jb·c¯]ak{{O­ +&sLh k	Jb·±­ujl| -4·ZÖ y{Þar·v;z<a} ¨jux;¨hihik{a°sl|{ahia¯ÖØ×¡ÉÈ{a np®°slrÚh·
u»£¤
Í
Ï
u¤ º Ï±0µ ﬂ
 
i
Í
§¡¢¥¤#G»¤O¢
Í
¢¶¤{§
­  ­ÙcŁAŁl·
ï*\¡· Nrx±a©jl}~]ju|2JAjuhia>·ºv{}~]{a|kx±y{slªÙÆ;±rinikjlxO}sl{{aJ}£n±sAhGyª¶jlh n¯a np®°slrÚ;h·Á¸¹
°i&2S
 
Í

Í
Ï¥Ï±Ï PZ§£µ§
Í
¤ ﬂ
 
Ï ¦Au£¢¥¶ÐE§ )
 
 
 

­zjuAah
c; $­ÁcŁAŁ?{·
  -²· -¡jlriLju{sO­uq	· '&ax±x­Ajl|³vÁ·Lq	gria{{aJh·"¯slxyslk{r±
zOjni]OhGy³|±ra} niaJ|4hio;`b`4aniry}°nriaahN®(±ni]
jlz{z{xyy}jn±sAhwnisCÖØ×
É risAkniy{O·¸¹
°ﬂ2S^p ﬀ¶Ð L ¤ SGuÏ¥Ï±ﬂ/2S(¤
 
»µO
Í

Í

I	Í
¤;¦u»
Í
¦A §
Í
¤ ﬂ,°i¦u
Í
4¢¥¤L¦ L
 
I
 ﬃ  
­^ÆAslxyk{`bac*$l?EsuªI
 »i

uµ §C¢¥¤ GOQÔ<»µﬁ  ¢¶ ¤ ~
­
zOjulaJh&uL2{cJ{·Lv;z{ry{lar ´Narxyjl­ukx±oEcJŁlŁ;;·
 Łq,·L(·9-
raa>·G\^]{a
ª«knik{rasuª,Ü©<ar*LsAzni¨}¡} sl`bz{k{niar(a np®°slrÚ;h·
L  GwÔO»¹ 
­9$ﬁO¼@ŁA½,Ó
;;­v;aznia`©<ar"cJŁlŁcl·
yc¡q,·L(·9-
raa>·
^²¢ ﬀﬂ,ÔO¢ NO4»¤¢
Í
@¢¶u¤

   ² (J§
·GqNriaLni¨} a 'Qjlx±x­ºcŁAŁl{·
yclcﬀ9w· JjuÚ;x¨ju`ju{¨h¡ju| q,·,q	arhi¨ju{sO· ß³} yaLn®^jZÆlaxyauni]rslkn±{ÊsA |±ra} niaJ| ÜO©OarniraaJh·
¸¹
°ﬂ2SNp °»~Ô{
Í
¤
 PwÔ SNu¤
 
Ï ¦L£¢¥@Ð §  ﬃ 
 
ﬃ 


­{ÆAslxyk{`ba4cAc7"suª,I
0@»

uµ §
¢¥¤
GOQÔ<»µ  ¢¶ ¤ ~
­{zOjulaJh)ﬁ7A  ﬁ­cŁAŁ?·
yc&$É ·ÉS±]Ojuyx@­ w· JjlÚLx¨ju`jl{yh­bju|vÁ·"e&jls· ß³}±aAn jA}}ahhEnsõsAzni¨}jlx©juO|®(y|ni];d
®^jZÆlax±a{un] rslkn±sA|yra}£na|Ü©<ar¡nriaah­Ùriy{Lh­>jl| niraah
slª°r±Ah·¸¹
°i&S(  

¶Ð
 
¤O¤LS LQÔ SQ¤^	»¤ ﬂ
Í
¢¶¤§pGwÔO»¹   ¢¶ ¤ ~)^!   ﬃ  O 
­NzjllaJhﬁE AA·O¸  =(­

} nisA©OarcŁlŁL·
GîBxUDC0EE
cﬂﬁ    Í »/ »¢¶i¤¤< § 
	u¶Ð
yc¡×·<ÉÊ±{sAx±· Ï±0~»¤O¢ Í ¢¶¤{§ O0£ÐL¤<Ïyi¦   Í ¤ ﬂ)ﬀ ( ·  r na}~]>'&sAkh aA­ºcŁAŁ{cl·
ycﬀﬁ?
·lÉSkÚL]ar@tpaal·;ÖØ×¡ÉC´µ©jlhia|x±s}jlx;x±yl]Lnp®^jZÆlaG{anp®¯sAriÚh­q,jlr n^c?, v;±lxya ´µ]{slz4h oh nia`h· L 
    ² ( Ò Í ¦ Í ¢¥¤< ­ ¼¶L½,yc&$  $A­;ÉEjZoÊcŁlŁ $·
ycJ¡q,·Le&juA]jZÆjujl|(·  zª¶jux·PNß}±aLn²risAkniy{¡ybjlx±x±´µslzny}jux{anp®¯sAriÚh·{¸¹ °i&SÙ (@Ð; 

¶Ð
 
¤O¤LS
 
 Ò  PwÔ SNu¤ ÙÐ;~CpGwÔO»¢¥¤L¦  @   ﬃ c ­OzjuAah
c?ﬁ<cﬂﬁA­LÉÊjZoEcJŁlŁ?ﬁ·
ycﬂ¡e"·^eQju`jlhi®°jl`b@· ÉÊk{xÅn±®^jZÆlax±a{un] x±yl]Lnp®^jZÆlaÊ{anp®¯sAriÚh³ª«slrS} sl`bz{k{niarS} sA`b`k{{¨}juniyslÙ·
L  NO4»¤¢ Í @¢¶u¤{§ Ò Í ¦ Í ¢¥¤< ­<cA¼ $l½,Ó  {­ Ua©{rkjlrioÊcJŁlŁl·
ycZ*

·Z\	sll@·

zni¨}jlxAjuxyx±´@nsu´¹juxyxA} sA`b`k{{¨}juniysly"yOjna|a np®°slrÚ;h·u¸¹ ^iﬂ2SÁp¯¶Ð O@Ð
 
¤¤ S
L ¤ S Ë  (J§~Ð;~Ô ¤ /^ Í ÔÐ)(ﬂºÐ~i@¢#G¤ pÔO@§S¢¥¤ GwÔO»¹    ¢¶ ¤ ~ Ë / ﬃ % ­^ÆAslxyk{`ba
cZcslª,I 0 »i  ¹£§¢¥¤#GOQÔ<»µ  ¢¶ ¤ ~ ­{zOjulaJh& 4L·;v;zriy{lar ´Narx¨ju­<cŁAŁ  ·
yc -4·Ö yx±ª«sl{O·NÉÊ±{y`b±Þ±4®^jZÆlax±a{un]h¯±SjuCjuxyxÅ´µslzny}juxÁr±{4{anp®¯sAriÚÁ·>¸¹ °i&2S, ¡¶Ð ¶Ð
L ¤ S  LQÔ S>¤
 
Ï ¦L£¢¥@Ð § Í ¤ ﬂ NOQÔ<» Í @¢¶u¤ L  
   
 ﬃ 

 ­LÆlsAx±k{`bacAcZ¡slª I 0@»i  uµ §
¢¥¤ GwÔO»¹    ¢¶¤5~
­{zjuAah(?ﬁ7 AA·Lvz{riy{Aari´Narix¨juO­OcJŁlŁ?·
F¥ç
 Ï¥Ï (¹µ (
 
Ï¥ÏQ»¢¥¤L¦ Í ¤ ﬂGÏ±u£¢¥¤L¦C¢¥¤ Ë ¢Å¦ÐLµ ﬂ{i~ §" w¢¥¤L¦u§ cZ
ﬂ",%&",-
M I  å æ
	u J«å I  I æ /å  J  J«å I 
 _  á 0 J  J)I  J«á  G
á J ]  á æ0 J)I  -
G 	Cá4I	á  0^A{ á  
GîBxUDC0EE
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - B.P. 93 - 06902 Sophia Antipolis Cedex (France)
Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)
  	


  
ISSN 0249-6399
